Proteins that fuse and fragment mitochondria in apoptosis: con-fissing a deadly con-fusion?
During apoptosis, mitochondria undergo multiple changes that culminate in the release of cytochrome c and other proapoptotic cofactors. Recently, a role for previously overlooked morphological changes, fission of the mitochondrial reticulum and remodeling of mitochondrial cristae, has been suggested in mammalian cells and in developmental apoptosis of C. elegans. Mitochondrial morphology is determined by fusion and fission processes, controlled by a growing set of "mitochondria-shaping" proteins, whose levels and function appear to regulate the mitochondrial pathways of cell death. Expression of pro-fusion proteins, as well as of inhibition of pro-fission molecules reduces apoptosis, suggesting a linear relationship between fragmentation and death. Mechanisms by which mitochondrial fragmentation promotes apoptosis and interactions between fragmentation and remodeling of the inner membrane are largely unclear. A tempting, unifying hypothesis suggests that fission is coupled to cristae remodeling to maximize cytochrome c release.